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Analysis method
For fuzzy model set, some high level elements were selected as evaluating indicators.
Based on national and local standards value, five grades of evaluating indicators were established. Then the membership functions were employed to calculate the membership degree of each indicators (Zou et al., 2006; Icaga, 2007) : where c i is the measured value for the ith element at the jth monitoring sites, v ij is the standard value of the ith element at the jth level (i = 1, 2, …, n; j = 1, 2, …, m), r ij is the membership degree of the ith element at the jth level, and r ij ∈[0,1]; the smaller the membership degree, the better the environmental quality.
In this study, As, Cd, Cr, Cu, Pb, and Zn in water, Cd, Cr, Cu, Hg, Ni, and Pb in sediment and riparian soil were selected as the evaluating indicators. (SEPAC, 1990) . Because of no laws or regulations available on sediment elements issues at present in the rivers of China, the established classification system of soil was usually used to assess the sediment quality. In the conventional assessment methods, some elements with low concentrations but highly toxicity are often ignored (Zou et al., 2006) . In this study, the entropy theory and toxicity coefficient were introduced to get an appropriate weight for risk analysis (Håkanson, 1980; Zou et al., 2006) . For each evaluation indicator, the entropy (H i ) and weight (W i ) for the ith element can be obtained by the level analysis method as follows:
where H i is entropy of the ith assessment indicator, e ij is the normalization value of the ith assessment indicator at the jth monitoring site. The parameter k can be calculated by k = 1 / lnp, where p is the number of monitoring sites (16 in this study). Q i is the weight for each indicators using entropy method, and W i is the optimized weight for each indicators using toxicity coefficient. The toxic-response factor for each indicators can be find in Håkanson, (1980) and Xu et al., (2008) .
The evaluation results C i can be obtained following:
Where B i is the membership matrix of each monitoring sites, and the maximum element in the B i matrix is defined as the evaluation results (C i ) at the ith monitoring sites.
The Important value (P i ), Shannon-Weiner diversity index (H i ), and Simpson diversity index (S i ) were employed to evaluate the growth status and importance of species in community based on the proportional abundance of species in the study area (Robert, 1975; Simpson, 1949) .
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where P i is the important values of the dominant species, D i is the density of the dominant species, F i is the frequency of the dominant species, and C i is the coverage of the dominant species. H i denotes the species diversity index, and S i denotes the Simpson diversity index.
The Variation coefficient of Shannon-Weiner diversity index (CV H ) was employed to measure the deviation of identified dominant species (He et al., 2002) :
The bioconcentration coefficient (BC) has been used for several studies to refer the trace element concentrations in plant tissues relative to that in the soil (Ali et al., 2013) :
The translocation coefficient (TC) is an objective standard to assess the ability of plants to transfer trace element from roots into aerial parts (Ali et al., 2013) :
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